Microplate screening for apoptosis with antibody to single-stranded DNA distinguishes anticancer drugs from toxic chemicals.
The effect of anticancer drugs and toxic compounds on cultures of human leukemic cells was evaluated by an enzyme-linked immunosorbent assay (Apoptosis ELISA) that uses a monoclonal antibody against single-stranded DNA to quantitate the apoptotic cells. The concentrations of 13 anticancer drugs, which increased Apoptosis ELISA absorbance, were close to the cytotoxic concentrations determined by the long-term cell survival assay. Short-term tetrazolium-based microculture tetrazolium (MTT) assay was significantly less sensitive than the Apoptosis ELISA and the cell survival assay for all anticancer drugs. For 6 drugs, cytotoxic concentrations measured by the MTT assay were at least 1 log higher than the concentrations inducing apoptosis. Importantly, in contrast to the anticancer drugs, 14 toxic chemicals did not increase the Apoptosis ELISA absorbance at cytotoxic concentrations. The difference in apoptosis induction by the anticancer drugs and the toxic chemicals was especially large in cultures treated with drug concentrations 2-fold higher than the IC(50) dose. Although all of the anticancer drugs tested induced intense ELISA reaction (mean absorbance 2.0), all toxic chemicals tested did not induce apoptosis. The Apoptosis ELISA assay could have useful applications in drug development as it can distinguish between clinically useful anticancer drugs and toxic compounds, has sensitivity similar to that of the long-term cell survival assay, and provides insight into the mechanism of drug cytotoxicity by differentiating between compounds killing cells by apoptosis and necrosis.